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(57)Abstract: 

PURPOSE: To reduce the probability of the dust, etc.. raised in a wafer 
loader system or a reticle loader system getting in the aligner main body. 
CONSTITUTION: The aligner main body including an wafer stage 10 is 
provided in the second independent chamber 32 and then a wafer loader 
system 38 is provided in the lower chamber 33A of the third independent 
chamber 33 while a reticle loader system 65 is provided in the upper 
chamber 33B of the chamber 33 so that the independent chamber 32. 
lower chamber 33A and upper chamber 33B may be independently air- 
conditioned using an air conditioner 34 having three each of air- 
conditioning units. Besides, wafers are to be delivered to the aligner main 
body through the intermediary of the vertical slider main body of the wafer 
loader 38. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In an aligner which exposes a pattern on a mask on a sensitization substrate conveyed continuously, 
respectively While installing the exposure main part section which exposes said mask pattern on a sensitization 
substrate carried in from the outside in the 1 st environmental maintenance interior of a room and taking out an exposed 
sensitization substrate Install on the base of the 2nd environmental maintenance interior of a room which was able to 
establish a substrate conveyance means which takes out a sensitization substrate from the storage section of a 
sensitization substrate independently of said 1st environmental maintenance room, and it lets a opening of the boundary 
section of said 1st environmental maintenance room and said 2nd environmental maintenance room pass. An aligner 
characterized by said substrate conveyance means performing taking out and carrying in of a sensitization substrate to 
said exposure main part section. 

[Claim 2] The 3rd environmental maintenance room where a mask conveyance means to perform taking out and 
carrying in of a mask was installed on said 2nd environmental maintenance room is accumulated. Establish said 1st 
environmental maintenance room, the 2nd environmental maintenance room, and an air-conditioning means to perform 
3rd air-conditioning of the environmental maintenance interior of a room mutually-independent, and it lets a opening of 
the boimdary section of said 1 st environmental maintenance room and said 3rd environmental maintenance room pass. 
An aligner according to claim 1 characterized by said mask conveyance means performing taking out and carrying in of 
a mask to said exposure main part section. 

[Claim 3] The 1st source of vacuum adsorption for carrying out adsorption maintenance of said mask and said 
sensitization substrate in said exposure main part department in an exposure location, respectively. An aligner according 
to claim 1 or 2 characterized by preparing the 2nd source of vacu\mi adsorption for carrying out adsorption maintenance 
of said sensitization substrate within said substrate conveyance means at the time of conveyance, and the 3rd source of 
vacuum adsorption for carrying out adsorption maintenance of said mask within said mask conveyance means at the 
time of conveyance mutually-independent. 

[Claim 4] A substrate conveyance means centers on a predetermined shaft. Rotation ease, And a migration means to 
move to radial a substrate attaching part and; this substrate attaching part which have two elastic flexibility along with a 
predetermined guide from said predetermined shaft; It lets a opening of the boundary section of said 1 st environmental 
maintenance room and said 2nd environmental maintenance room pass. It consists of a light transmission means which 
delivers and receives a sensitization substrate between said substrate attaching part and said exposure main part section 
and which carried out; this substrate delivery with a means by carrying out substrate delivery, and was attached to a 
means, and a light-receiving means. Claims 1 and 2 characterized by having a substrate condition detection means to 
detect a location and an angle of rotation of said sensitization substrate based on a photo-electric-conversion signal from 
this light-receiving means, and;, or an aligner given in three. 

[Claim 5] An aligner of claim 1 -4 characterized by forming the contact section of said substrate conveyance means and 
sensitization substrate from conductive ceramics given in any 1 term. 

[Claim 6] An aligner of claim 1 -5 characterized by having formed from a diaphragm which isolates at a time one 
sensitization substrate contained by a box and this box in the storage section of said sensitization substrate, and forming 
said box and said diaphragm from a conductive material, respectively given in any 1 term. 

[Claim 7] An aligner according to claim 6 characterized by securing a shelf which contains a substrate for inspection or 
cleaning to storage circles of said sensitization substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the aligner equipped with the wafer loader system for taking out a 
wafer from the wafer stage (xmload) while carrying in the wafer especially equipped with the notch for positioning (an 
orientation flat and notch) on a wafer stage about the aligner used for example, by the semiconductor device 
manufacturing process (loading). 
[0002] 

[Description of the Prior Art] In the aligner currentiy used at the photolithography production process for manufacturing 
a semiconductor device, in order to expose a photo mask or the pattern of a reticle on the wafer of one lot efficiently, it 
has the wafer loader system for performing carrying in and taking out of a wafer. Furthermore, the aligner is equipped 
also with the reticle loader system for choosing a desired reticle out of many reticles, and setting it as an exposure 
location. 

[0003] Drawin g 1 1 is the plan showing the aligner equipped with the conventional wafer loader system, and is set to this 
drawing 1 1 . It has an air-conditioner 2 in the chamber 1 mostly isolated fi'om the open air. Pure air blows off from an 
air-conditioner 2 as a side flow in a chamber 1 through a vent pipe 3 and HEPA filter 4 for dust removal (High 
EfficiencyParticlate Air Filter). The air which circulated the inside of a chamber 1 is retumed to an air-conditioner 2 
through a return (exhaust port) 5 and a vent pipe 6. 

[0004] Moreover, the vibrationproofing base 8 is installed on the floor 7 of a chamber 1, the wafer stage 10 where wafer 
1 1 A for exposure is laid on this vibrationproofing base 8 is installed, and the wafer stage 10 consists of Y stage 9Y 
which moves in the direction of Y on the base, an X stage where it moves in the direction of X, and wafer holder 9T 
grade holding a wafer, the lateral portion of the wafer stage 1 0 — and the wafer loader system 1 2 is arranged on the 
vibrationproofing base 8. A notch (orientation flat section or notch section) is formed in a part of periphery of wafer 
1 1 A, and the wafer loader system 12 installs wafer 1 1 A on the wafer stage 10 so that the notch may become position 
relation to the wafer stage 10 (loading). 

[0005] Fundamentally, on the main part 13 of a horizontal slider prolonged in the direction of X, the wafer loader 
system 12 fixes the main part 18 of a vertical slider prolonged in the direction of Y, and is constituted. On two 
installation bases 21 A of the lateral portion of the main part 13 of a horizontal slider, and 2 IB, the storage shelves 22 A 
and 22B for process wafers are laid, respectively, and the wafer exposed in these storage shelf 22A and 22B after this or 
the already exposed wafer is kept. 

[0006] random access section (wafer adsorption arm which can move freely) 14B for taking out the wafer in random 
access section (wafer adsorption arm which can move freely) 14A for taking out the wafer in storage shelf 22 A, and 
storage shelf 22B on the main part 13 of a horizontal slider — wafer delivery is carried out, the section 15 and the 
positioning base 16 are attached, and the turntable 17 is implanted in the positioning base 16. Furthermore, along with 
the edge section, the conveyance arm 20 is arranged free [ migration in the direction of X ] at the near side of the main 
part 13 of a horizontal slider, and two conveyance arms 19A and 19B are formed free [ migration ] along with the edge 
section on the left-hand side of the main part 1 8 of a vertical shder. The wafer taken out by random access section 14A 
or 14B is conveyed on a turntable 17 by the conveyance arm 20. 

[0007] As drawing 12 shows the configuration of the wafer loader system 12 in drawing 1 1 and shows it to this drawing 
12 , the location amendment section 25 is arranged on the positioning base 16 (a turntable 17 is included). A pin (un- 
illustrating) is projected so that the periphery section of the wafer which is rotating on that turntable from the location 
amendment section 25 may be contacted, based on the contact condition of this pin, the center position of a wafer and 
the location of a notch are detected, and the center of a wafer and the location of a notch are set as a position based on 
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this detection result. Then, the wafer on a turntable is conveyed by conveyance arm 1 9 A at a wafer stage side. 
Furthermore, in drawing 12 , the A section shows the condition which delivers a wafer with a coater developer of 
having carried out in-line delivery and having prepared the unit in the left end of the main part 1 3 of a horizontal slider. 
In-line delivery is carried out and a unit means the transport device which takes out a wafer [ finishing / exposure ] to a 
developer (developer) etc. from the transport device which carries in a wafer to an aligner from the coater of a 
photoresist etc., or an aligner. The B section shows the condition of having prepared random access section 14C for 
extension, and installation base 21 C equipped with the storage shelf of a wafer in the wafer loader system 12, and the C 
section shows the condition of having carried out in-line delivery and having prepared the unit in the right end of the 
main part 1 3 of a horizontal slider. 

[0008] Return and the 1st carry out in-line delivery, a unit 23 consists of arm 23a and slide shaft 23b, the 2nd carries out 
in-line delivery, and a unit 24 becomes drawing 1 1 from arm 24a, slide shaft 24b, and rotation section 24c. Wafer 1 IB 
which carried out [ B ] in-line delivery and arm 23a of a unit 23 received from the coater developer (un-illustrating) is 
passed to the conveyance arm 20 in a location PI . Wafer 1 IC which similarly carried out [ C ] in-line delivery and arm 
24a of a xmit 24 received from the coater developer (xm-illustrating) is passed to the conveyance arm 20 through a 
location P2 and a location P3. Or in-line delivery is carried out and a wafer is passed to reverse from units 23 and 24 to 
a coater developer (im-illustrating). 

[0009] In the above-mentioned conventional wafer loader system 12 The conveyance arm 20, conveyance arm 19 A, 
Conveyance arm 19B, arm 23a, arm 24a, the random access sections 14A and 14B, the positioning base 16, and a 
tumtable 17 It was formed from alumina ceramics (that in which alxmiinxim 203 was contained 95% or more), 
respectively, and was substituted for the resin storage shelf (thing containing 25 wafers) mainly used in the actual 
process as storage shelves 22 A and 22B of a wafer. 

[0010] Furthermore, the reticle loader system (un-illustrating) was also installed on the vibrationproofing base 8 with 
the wafer loader system 12. By the reticle loader system, a desired reticle is taken out from the inside of a reticle case, 
and it installs in an exposure location. 
[0011] 

[Problem(s) to be Solved by the Invention] In the Prior art like the above, the wafer loader system 12 and the reticle 
loader system were installed with the wafer stage 10 on the vibrationproofing base 8. Therefore, there was xin-arranging 
[ that there was a possibility that the positioning accuracy of propagation and the wafer stage 1 0 may get worse / the 
vibration when conveying a wafer or a reticle by the wafer loader system 12 or the reticle loader system / to the wafer 
stage 10 side ]. Furthermore, by the drive of the positioning device of each arm at the time of conveying a wafer or a 
reticle, dust might mix in the perimeter of the wafer stage 10 in a chamber 1, or the temperature of tiie perimeter might 
be changed. 

[0012] Moreover, by one air-conditioner 2, and 1 set of HEPA filters 4 and a return 5, since the whole inside of a 
chamber 1 was air-conditioned, in the exposure section of a wafer, the main part 1 3 of a horizontal slider of the wafer 
loader system 12, the reticle loader system, etc., the air-conditioning engine performance required for each was not 
obtained, or it might become exaggerated spec. When the wafer loader system 12 was in the windward of the exposure 
section, concerning this, the particle generated by the wafer loader system 12 or a temperature change might have a bad 
influence on the lee exposure section. 

[0013] Furthermore, when performing delivery of a wafer with a coater developer as shown in drawing 1 1 for example, 
dedication needed to carry out in-line delivery, a unit 23 and 24 grades needed to be installed, and the whole structure 
was complicated. Moreover, since the wafer was positioned by the method to which a pin is actually contacted to a 
wafer on a tumtable 17 when a wafer was loaded on the wafer stage 10, highly precise positioning was difficult. 
Therefore, after installing a wafer on the wafer stage 1 0 conventionally, X stage 9X or Y stage 9Y is moved, and the 
location of a wafer is corrected, or the wafer was sxirfaced from the wafer stage 1 0 by the air flow, it needed to carry out 
pressing a wafer against a positioning member etc., re-positioning of a wafer needed to be performed, control became 
complicated, and there was a problem of the raising dust by the air flow etc. fiirther. 

[0014] Moreover, since alumina ceramics (alximinum 203 is 95% or more) or resin was used for the conveyance arm 20 
grade, there were problems, such as adhesion of the dust by electrification of a wafer or a conveyance arm. Similarly, 
since the storage shelves 22A and 22B of a wafer were also the things of the resin for processes, there were problems, 
such as adhesion of the dust by the above-mentioned electrification and an access mistake of the wafer by deformation 
of a shelf In addition, when a resist dropped out of the edge section and the rear face of a wafer in storage shelf 22 A 
and 22B, there was also un- arranging [ that a very fine particle adhered to the wafer of the lower berth from it ]. 
[0015] Cleaning of the conveyance side of a wafer and the contact surface with the wafer on wafer holder 9T was 
conventionally performed about this by pressing a **** disk against each contact surface lightly, and letting it slide by 
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the manual, and the time amount which cleaning takes was long. 

[0016] In the aligner which exposes the pattem of a reticle, respectively on the wafer with which sequential conveyance 
of the 1 St purpose of this invention is carried out by the wafer loader system in view of this point, while vibration 
produced when conveying a wafer by the wafer loader system makes it hard to get across to the main part of an aligner 
( exposure section), it is reducing the probability the dust generated by the wafer loader system mixing in the main part 
of an aligner. 

[0017] Furthermore, the 2nd purpose of this invention is reducing the probability the dust generated by this reticle 
loader system mixing in the main part of an aligner, when a reticle loader system is prepared in that aligner. Moreover, 
the 3rd purpose of this invention is that carrier delivery of a wafer is made to be made easily, without establishing an 
additional device especially, in case delivery of external equipments (the coater of a resist or developer) and a wafer is 
performed through tiie wafer loader system. 

[0018] Moreover, the 4th pxirpose of this invention is decreasing electrification of the wafer conveyed by the wafer 
loader system or removing the electrified charge of a wafer, and in case the 5th purpose of this invention cleans the 
conveyance side of a wafer, it is preventing the operating ratio fall of an aligner, the temperature fluctuation in a 
chamber, mixing fi-om outdoor [ of a very fine particle ], etc. 
[0019] 

[Means for Solving the Problem] In an aligner with which an aligner by this invention exposes a pattem on a mask on a 
sensitization substrate (1 1 A) conveyed continuously, respectively While installing the exposure main part section (10, 
62, 63) which exposes the mask pattem on a sensitization substrate (1 1 A) carried in fi"om the outside in the 1st 
environmental maintenance room (32) and taking out an exposed sensitization substrate A substrate conveyance means 
(38) which takes out a sensitization substrate fi-om the storage section (55) of a sensitization substrate Install on the base 
in the 2nd environmental maintenance room (3 3 A) prepared independently of the 1st environmental maintenance room 
(32), and it lets a opening (32a, 33b) of the boxmdary section of the 1st environmental maintenance room (32) and the 
2nd environmental maintenance room (33A) pass. The substrate conveyance means is made to perform taking out and 
carrying in of a sensitization substrate to the exposure main part section. 

[0020] In this case, the 3rd environmental maintenance room (33B) where a mask conveyance means (65) to perform 
taking out and carrying in of a mask (64 A) on the 2nd environmental maintenance room (3 3 A) was contained is 
accumulated. The 1st environmental maintenance room (32), the 2nd environmental maintenance room (33 A), and an 
air-conditioning means (34) to perform air-conditioning in the 3rd environmental maintenance room (33B) mutually- 
independent are established. It is desirable to let a opening (32b, 33g) of the boundary section of the 1st environmental 
maintenance room (32) and the 3rd environmental maintenance room (33B) pass, and for a mask conveyance means 
(65) to perform taking out and carrying in of a mask to the exposure main part section. 

[0021] Moreover, the 1st source of vacuum adsorption for carrying out adsorption maintenance of a mask and the 
sensitization substrate in the exposure main part department in an exposure location, respectively (61 A), It is desirable 
to prepare the 2nd source of vacuum adsorption for carrying out adsorption maintenance of the sensitization substrate 
within the substrate conveyance means at tiie time of conveyance (61C) and the 3rd source of vacuvmi adsorption for 
carrying out adsorption maintenance of the mask within the mask conveyance means at the time of conveyance (6 IB) 
mutually-independent. 

[0022] Moreover, a substrate attaching part in which an example of the substrate conveyance means has two elastic 
flexibility from rotation ease and its predetermined shaft to radial centering on a predetermined shaft (47), A migration 
means to which this substrate attaching part is moved along with a predetermined guide (39) (41), It lets a opening (32a, 
33b) of the boundary section of the 1st environmental maintenance room (32) and the 2nd environmental maintenance 
room (33A) pass. A sensitization substrate between a substrate attaching part (47) and its exposure main part section is 
delivered and received, and substrate delivery is carried out. A means (48, 49 A, 51, 52), It consists of this light 
transmission means (76A- 76D, 53) and Ught-receiving means (78A- 78D, 75) that carried out substrate delivery and 
were attached to a means, and has a substrate condition detection means to detect a location and an angle of rotation of 
that sensitization substrate based on a photo-electric-conversion signal from this light-receiving means. 
[0023] Moreover, it is desirable to form the contact section of the substrate conveyance means (38) and sensitization 
substrate from conductive ceramics. Furthermore, it is desirable to form from a diaphragm (791, 792, — ) which isolates 
at a time one sensitization substrate contained by a box (55) and this box in the storage section (55) of that sensitization 
substrate, and to form those box and these diaphragms from a conductive material, respectively. 
[0024] Moreover, it is desirable to secure a shelf (79 Ns) which contains a substrate for inspection or cleaning in the 
storage section (55) of the sensitization substrate. 
[0025] 
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[Function] According to this invention, two environmental maintenance rooms (32 33 A) are prepared independently, the 
exposure main part section (10, 62, 63) and a substrate conveyance means (38) are independently installed in the 1st and 
2nd environmental maintenance interior of a room, respectively, and, as for a substrate conveyance means, carrier 
delivery of a sensitization substrate is performed through the opening of the boundary section of these two 
environmental maintenance rooms. Therefore, vibration generated in case a sensitization substrate is conveyed through 
a substrate conveyance means, or d\ist has propagation-come to be hard in the exposure main part section. 
[0026] moreover, when the 3rd environmental maintenance room (33B) where a mask conveyance means (65) to 
perform taking out and carrying in of a mask (64 A) on the 2nd environmental maintenance room (3 3 A) was contained is 
accumulated vibration, dust, etc. which are generated at the time of the drive of a mask conveyance means (65) - the 
exposure main part section - propagation — being hard while — the dust within a substrate conveyance means (38), 
etc. the dust within a mask conveyance means (38), etc. do not have a bad influence on a partner mutually, furthermore, 
when the 1st environmental maintenance room (32), the 2nd environmental maintenance room (33 A), and an air- 
conditioning means (34) to perform air-conditioning in the 3rd environmental maintenance room (33B) mutually- 
independent are established Generally, since the temperature precision of the gas needed with the exposure main part 
section, a substrate conveyance means, and a mask conveyance means, KURINNESU, and a pressure differ from a flow 
rate respectively, it supplies the respectively optimal gas for each part from the air-conditioning means (34). moreover, 
the 1- it considers as the structure where the rigidity for which the structure of the 3rd environmental maintenance room 
is also needed with the exposure main part section, a substrate conveyance means, and a mask conveyance means, 
respectively is acquired. 

[0027] Next, the 1st source of vacuxmi adsorption for carrying out adsorption maintenance of a mask and the 
sensitization substrate in the exposure main part department in an exposure location, respectively (61 A), The 2nd soxirce 
of vacuum adsorption for carrying out adsorption maintenance of the sensitization substrate within the substrate 
conveyance means at the time of conveyance (61C), When the 3rd source of vacuum adsorption for carrying out 
adsorption maintenance of the mask within the mask conveyance means at the time of conveyance (6 IB) is prepared 
mutually-independent, for example, even if it performs adsorption or separation of a sensitization substrate within a 
substrate conveyance means, the effect does not get across to an exposure main part section and mask conveyance 
means side. Moreover, when pressure fluctuation gets across to the source of vacuum adsorption (61 A) in the exposure 
main part section, there is fear of a location gap of a mask or a sensitization substrate, but in this invention, since the 
source of vacuum adsorption (61 A) is independent, those location gaps do not take place. 

[0028] Furthermore, the substrate attaching part in which the substrate conveyance means has two elastic flexibility 
from rotation ease and its predetermined shaft to radial centering on a predetermined shaft (47), When it has the 
nfiigration means (41) to which this substrate attaching part is moved along with a predetermined guide (39), the 
substrate attaching part (47) which has two flexibility performs carrier delivery of a sensitization substrate with the 
external devices (the coater of sensitization material, or developer) of separate installation. Even if the external device 
approaches and is arranged from any, such as right and left or tiie front, to a substrate conveyance means, the substrate 
attaching part (47) can perform carrier delivery of a sensitization substrate. Moreover, since [ which was separately 
established like before ] it is not necessary to carry out in-line delivery and to use a unit, the count of carrier delivery of 
a sensitization substrate decreases, the possibility of raising dust falls, and reliability of operation improves. 
[0029] Moreover, carry out substrate delivery and it becomes a means (48, 49A, 51, 52) from a light transmission means 
(76A- 76D, 53) and a light-receiving means (78A- 78D, 75), When a substrate condition detection means to detect the 
location and angle of rotation of that sensitization substrate based on the photo-electric-conversion signal from this 
light-receiving means is established, this substrate condition detection means detects the center position of a 
sensitization substrate, the location of the notch of a sensitization substrate, etc. to high degree of accuracy by non- 
contact optically. In case a substrate attaching part (47) carries out substrate delivery and passes a sensitization substrate 
to a means (48, 49 A, 51, 52) based on this detection result, the center position of this sensitization substrate is 
positioned to a position in a two-dimensional plane. Then, the angle of rotation of the sensitization substrate is adjusted 
so that the notch of the sensitization substrate may come [ a carrier beam substrate delivery means ] a sensitization 
substrate to a position, for example. Thereby, the detection equipment of the notch of the sensitization substrate of the 
contact process currently used conventionally and the PURIARAIMENTO devices (the device which a wafer is 
surfaced and is centered, or device using an X-Y stage) of a sensitization substrate become unnecessary. 
[0030] Moreover, since the center position of a sensitization substrate and the location of a notch are detected by high 
degree of accuracy, the center can be easily rotated for the sensitization substrate as a shaft. Then, the light of the same 
wavelength range as the exposure light which makes the periphery section of the sensitization substrate imder the 
rotation expose the sensitization substrate through a floodlighting means may be irradiated. Thereby, the so-called 
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circumference exposure which exposes only the periphery section of a sensitization substrate is attained. When the 
periphery section of a sensitization substrate is unexposed, circumference exposure is performed in order to prevent that 
dust etc. is generated from the periphery section after processing of development etc. The exposure width of face on the 
sensitization substrate by circumference exposure will vary with the alignment precision of the center of the 
sensitization substrate under rotation. What is necessary is just to move that floodlighting means or the rotation means 
of a sensitization substrate to radial [ of that sensitization substrate ] according to the rotation location of that 
sensitization substrate to make this dispersion small. 

[0031] furthermore, when the contact section with the sensitization substrate of a substrate conveyance means (38) is 
formed using the conductive ceramics which has the precise surface, for example ** ** whose raising dust connection 
by the sensitization substrate becomes small and decreases, while static electricity of the sensitization substrate with 
which electrification of the contact section and a sensitization substrate is avoided, and a dust collection operation is 
reduced and of which ** electrification was done is removed and the electrostatic discharge of a sensitization substrate 
is prevented ** by which a dust collection operation of a sensitization substrate is reduced — the anchor effect (the drag 
effect) at the time of particle (very fine particle) adhesion is reduced according to the contact section being precise, and 
cleaning becomes easy — the operation effect of ** is done so. Therefore, the possibility of adhesion of the particle to 
the rear face of a sensitization substrate or the surface is reduced, and improvement in tihe yield at the time of exposure 
can be expected. 

[0032] Next, also when the box (55) of the storage section (55) of a sensitization substrate and a diaphragm are formed 
from a conductive material, a dust collection operation with the storage section (55) and a sensitization substrate is 
reduced, and the yield at the time of exposure improves. Furthermore, the dust generated from the rear face or the edge 
section of a sensitization substrate of an upper case being omitted, and adhering to the surface of the sensitization 
substrate of the lower berth is avoided by having formed the diaphragm. Moreover, when [ which installed the 
sensitization substrate, for example on three pins (or more than it) ] prepared on these diaphragms, as compared with the 
method which lays a sensitization substrate in shelving which has a crevice like the conventional storage section, it is 
weak in crystal and can avoid especially that the edge of the sensitization substrate to which a photoresist may adhere 
contacts the storage section (55). 

[0033] Moreover, if the number of sheets of the sensitization substrate for the usual exposure is made for example, into 
25xN (N is zero or more integers) ** when the shelf (79 Ns) which contains the substrate for inspection or cleaning in 
the storage section (55) of a sensitization substrate is secured, the receipt of the sensitization substrate of ** (25xN+l) 
will be attained at the storage section (55). For example, after incorporating the substrate the inspection or for cleaning 
in a substrate conveyance means (38) from the storage section (55) and making it move within the substrate conveyance 
means (38) at the time of cleaning of a substrate conveyance means (38), it is made to retum to the storage section (55) 
again. Mixing of dust, a temperature change, etc. are avoided compared with the case where it cleans by opening and 
closing an environmental maintenance room (3 3 A), and setting or taking out the substrate for cleaning by the manual by 
this. Thereby, the count of cleaning can also be reduced. Thereby, improvement in the operating ratio of an aligner can 
be measured. 
[0034] 

[Example] Hereafter, with reference to a drawing, it explains per 1 st example of the aligner by this invention. Drawing 1 
is the plane cross section of the chamber of the aligner of this example, and arranges three mutually-independent 
independent chambers 31, 32, and 33 side by side in this drawing 1 . Drawing 2 is a cross section which meets AA line 
of drawing 1 , and as shown in this drawing 2 , it divides the 3rd independent chamber 33 into lower chamber 33A and 
upper chamber 33B by diaphragm 33a. 

[0035] In the 1st independent chamber 31, the air-conditioner 34 which consists of three air-conditioning units which 
operate mutually-independent is installed. The air by which the temperature control was carried out in the 1 st air- 
conditioning unit in an air-conditioner 34 The 1 st piping 35A, And it is made to blow off in the independent chamber 32 
through HEPA filter 59A for dust removal installed in the ceiling of the 2nd independent chamber 32 of drawing 2 , and 
returns to the 1st air-conditioning unit through retum 60A installed in the floor of the independent chamber 32, and 1st 
piping 3 6 A. Moreover, the air by which the temperature control was carried out in the 2nd in an air-conditioner 34 and 
the 3rd air-conditioning unit is led to HEPA filter 59B installed in the ceiling of HEPA filter 59C installed in the ceiling 
of lower chamber 33 A of the 3rd independent chamber 32 of drawing 2 through the 2nd piping 35B and 3rd piping 35C, 
respectively, and upper chamber 33 B. And the air which carried out the downflow to lower chamber 33 A from HEPA 
filter 59C, and reached retum 60C, and the air which carried out the downflow to upper chamber 33B from HEPA 
filter59B, and reached retum 60B are returned to the 2nd and 3rd air-conditioning xmits through the 2nd piping 36B and 
3rd piping 36C, respectively. 
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[0036] In addition, although not illustrated, it is good to prepare the chemical filter which prevents penetration of the 
independent chambers 32 and 33A which install the main part of an aligner, a wafer loader system, etc., the ion (for 
example, NH4+, S042-) which exists in 33B, a sulfur dioxide (S02), etc. together with HEPA filters 59A-59C. 
Generating of the phenomenon of adhering to the optical element which an ammonium sulfate (NH4) (2S04) etc. is 
generated, and constitutes an illumination-light study system by this, and reducing the reflection factor or permeability, 
and the phenomenon in which the cross-section configuration of a resist pattem becomes T character-like can be 
prevented. What is necessary is just to prepare this chemical filter corresponding to each of three HEPA filters 59A- 
59C. However, as a chemical filter is prepared in HEPA filter59A at least, you may make it not prepare a chemical filter 
in other HEPA filters 59B and 59C. . 

[0037] In drawin g 2 , the main part of an aligner is installed in the 2nd independent chamber 32. That is, the 
vibrationproofing base 37 is installed in above the floor level [ of the independent chamber 32 ] through vibration 
absorbing pads 37a and 37b, the wafer stage 10 is installed on the vibrationproofing base 37, and wafer 1 1 A by which 
the photoresist was applied on the wafer stage 10 is loaded at the time of exposure. A column 62 is implanted on the 
vibrationproofing base 37, projection optics 63 is fixed to the middle of a colunm 62, and reticle 64A made applicable to 
exposure is laid on the reticle holder of the upper limit section of a column 62. 

[0038] Return and the wafer stage 10 are constituted fi"om base 9B, Y stage 9Y, X stage 9X, and wafer holder 9T grade 
by drawin g 1 , and wafer 1 1 A for exposure is held by vacuum adsorption on wafer holder 9T at it. Wafer 1 1 A is loaded 
on wafer holder 9T so that the notch called an orientation flat (or notch) may be formed in a part of circular periphery of 
wafer 1 1 A and this notch may turn to a predetermined direction, and so that the center of wafer 1 1 A may become 
position relation to wafer holder 9T. In this example, the wafer loader system 38 for taking out carrying in (loading) of 
the wafer to the wafer holder 9T top and its wafer fi'om wafer holder 9T (unload) is installed in above the floor level [ in 
lower chamber 33A (refer to drawing 2 ) of the 3rd independent chamber 33 ]. 

[0039] The guide section of the wafer loader system 38 is constituted fi-om a main part 39 of a horizontal slider 
prolonged in the direction of X, and a main part 48 of a vertical slider prolonged in the direction of Y, and the scalar 
type robot hand 47 is arranged for the direction of X on the main part 39 of a horizontal slider, enabling firee sliding. The 
scalar type robot hand 47 It centers upon center 42a of the X-axis migration section 41 which moves in the direction of 
X in accordance with the main part 39 of a horizontal slider, the Z-axis migration section 42 which are expanded and 
contracted in a Z direction perpendicular to XY plane on this X-axis migration section 41, and this Z-axis migration 
section 42. It constitutes fi'om the hand section 45 prepared at the tip of rotating theta shaft rotation section 43, R shaft 
rotation section 44 prepared at the tip of this theta shaft rotation section 43 fi"ee [ rotation ], and this R shaft rotation 
section 44 fi*ee [ rotation ], and the vacuum adsorption section 46 is attached in the point of the hand section 45. By 
rotating center 42a as a shaft, the hand section 45 rotates theta shaft rotation section 43 in the direction of theta, and the 
location fi-om center 42a of the hand section 45 to radial (the direction of R) can be adjusted by combining the angle of 
rotation of R shaft rotation section 44 and the hand section 45. 

[0040] Moreover, on installation base 21 A installed in the lateral portion of the main part 39 of a horizontal sUder, and 
54, the storage shelves 22A and 55 for keeping a wafer, respectively are fixed, and the temporary every bases 56A and 
56B of the wafer for laying a wafer in primary fiirther are installed. On temporary every base 56A and 56B, a pin [ two 
or more / for wafer installation / ( drawing 1 four pieces) ] is implanted. The openings 33d and 33e for exchanging a 
storage shelf etc. fi'om the exterior, respectively are formed in the side of the independent chamber 33 near the 
temporary every bases 56A and 56B at the list near the storage shelves 22A and 55. By projecting the hand section 45 of 
the scalar type robot hand 47 firom opening 33c of the left lateral of the independent chamber 33, wafer 1 ID to external 
devices (the coater of an external photoresist or developer) can be deUvered, and wafer 1 1 E can be delivered also in 
another location Ql . Furthermore, by moving the scalar type robot hand 47 to a location Q7, and projecting the hand 
section fi'om 33f of openings of the right lateral of the independent chamber 33, wafer 1 IF with an external device can 
be delivered, and wafer 1 IG can be delivered also in another location Q8. Similarly, the wafer to the storage shelf 55, 
temporary every base 56A, or temporary every base 56B can be delivered, respectively by moving the scalar type robot 
hand 47 to locations Q3 and Q5 or Q6. 

[0041] Moreover, the main part 48 of a vertical slider has projected in the independent chamber 32 through opening 33b 
of the side of opening 32a of the side of the independent chamber 32, and lower chamber 33A of the independent 
chamber 33, and the contact section with a wafer attaches two character type sliders 49 A and 49B of KO in the side of 
the main part 48 of a vertical slider fi*ee [ sliding ] at a longitudinal direction. These two sliders 49A and 49B are in the 
condition which held the wafer by vacuum adsorption, respectively, and move independently between the inside of the 
independent chamber 32 and lower chamber 33 A. And the scalar type robot hand 47 passes a wafer to slider 49A or 49B 
in a location Q4 through the turntable 52 which can move up and down, after picking out a wafer from the storage shelf 
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55. Then, the scalar type robot hand 47 which received the wafer after exposure from slider 49 A or 49B dirough vertical 
movement of a turntable 52 similarly returns the wafer to the storage shelf 55. 

[0042] Moreover, the portion which contacts a wafer like the hand section 45 of the scalar type robot hand 47, slider 
49A, and slider 49B is formed from the conductive ceramics with the precise surface. However, the precise conductive 
ceramics may be put on the surface of the contact section with the wafer by coating etc. Next, near the field where the 
main part 39 of a horizontal slider and the mam part 48 of a vertical slider cross (i.e., a location Q4 near), the sensor 
base 50 is installed and the center position sensor (after-mentioned) for detecting the center position of a wafer on this 
sensor base 50 is arranged. Arrange the adjustment base 51 to the sensor base 50 up side, and the turntable 52 made 
from the conductive ceramics which rotates a shaft perpendicular to XY plane as a center is formed in the upper part of 
the adjustment base 5 1 . On this adjustment base 5 1 , in and the location between a tumtable 52 and the sensor base 50 
The line sensor 75 (refer to drawing 2 ) which consists of the floodlighting section 53, 1 -dimensional CCD, etc. of a 
notch detection sensor for detecting the location of the notch (orientation flat) of the shape of a straight line of the 
periphery section of a wafer is arranged. The floodlighting section 53 irradiates the light beam of the shape of a 
nonphotosensitivity slit to the photoresist on a wafer at a line sensor 75, and a line sensor 75 detects the length of the 
portion by which it was shaded of the light beams of the shape of the slit, and supplies a detection result to a non- 
illustrated control system. 

[0043] Drawin g 3 is the enlarged view of the B section in drawin g 1 , and in this drawin g 3 , when passing wafer 1 IJ on 
a tumtable 52 from the scalar type robot hand 47, wafer 1 1 J pass through the inside of the sensor base 50 first. The four 
floodlighting sections 76A-76D are installed in the upper part of the sensor base 50, four light sensing portions 78A- 
78D are installed in the lower part of the sensor base 50 so that the floodlighting section may be coimtered, and wafer 
1 IJ are made to pass through between these floodlighting sections 76A-76D and light sensing portions 78A-78D, as 
shown in drawing 4 which is the cross section which meets CC line of drawing 3 . From the floodlighting sections 76A- 
76D, the illumination light of the shape of a nonphotosensitivity beam is injected to the photoresist on a wafer. 
[0044] In this case, as shown in drawing 3 , since wafer 1 1 J are almost circular, it asks for the center position of a wafer 
1 1 according to a non-illustrated control system from the relation between the location to the tumtable 52 direction of 
wafer 1 1 J, and timing after light is shaded by wafer 1 1 J by each of the light sensing portions 78A-78D of drawin g 4 
until light is received again. And the scalar type robot hand 47 lays wafer 1 1 J on a tumtable 52 so that the center 
position of wafer 1 1 J may agree in the center of rotation of a tumtable 52. In this case, sUder 49A is moved to the rear 
face of wafer 1 1 J. Moreover, based on said center position information, by performing control of R shaft of the scalar 
type robot hand 47, and control of theta shaft (or X-axis), wafer 1 1 J are laid on a tumtable 52 so that a center may agree. 
Vacuum adsorption of wafer 1 1 J is carried out on a tumtable 52. By such positioning method, the center of a wafer is 
positioned to the center of a tumtable 52 in the precision of about about **0.2nmi. 

[0045] If a tumtable 52 is rotated in the condition, the periphery section of wafer 1 1 J will rotate between the 
floodlighting section 53 of a notch detection sensor, and a line sensor 75 (refer to drawing 2 ), and the location of a 
notch whose non-illustrated control system is the wafer 1 1 J will be detected from the length of the protection-from-light 
section decreasing, in case the notch (an orientation flat or notch) of wafer 1 1 J passes through a line sensor 75 top. 
According to this detection result, the notch of wafer 1 1 J suspends rotation of a tumtable 52 in the location which 
counters the main part 39 of a horizontal slider. Then, cancel the adsorption of wafer 1 1 J on a tumtable 52, and a 
tumtable 52 descends. Carry out vacuum adsorption of wafer 1 1 J, and the slider 49 A is moved to the upper surface of 
slider 49A in accordance with the main part 48 of a vertical slider at the independent chamber 32 side of drawing 1 . 
Un-illustrating carries out wafer delivery and wafer 1 1 J are moved from slider 49 A on wafer holder 9T with a means 
(for example, it is prepared in wafer holder 9T, and is the movable pin which can move up and down (in direction 
perpendicular to the space of drawin g 1 ) and by which the slot for vacuum adsorption was formed in the surface). In 
this case, the center of wafer 1 1 J and the location of a notch will be in a predetermined condition correctiy, and wafer 
1 1 J will be laid on wafer holder 9T. 

[0046] Furthermore, generally on wafer holder 9T, concentric circle-like heights are, and wafer 1 1 J are laid on these 
concentric circle-like heights. Then, as for the contact section of the wafer 1 1 J in the scalar type robot hand 47 and 
Sliders 49A and 49B, it is desirable that you make it differ from the contact section on the wafer holder 9T. That is, the 
location on the rear face of a wafer in contact with the scalar type robot hand 47 and Sliders 49A and 49B is made to 
differ from the location on the rear face of a wafer in contact with the heights of wafer holder 9T. What is necessary is 
just to decide the location of the scalar type robot hand 47 and the contact section with the wafer of Sliders 49A and 
49B, and area according to the configuration of the heights of wafer holder 9T at this time. Thereby, the flatness of the 
wafer on wafer holder 9T is maintainable good. This is because the foreign matter is not put between the heights of 
wafer holder 9T, and a wafer, even if a foreign matter adheres to a wafer rear face by contact to the scalar type robot 
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hand 47 and Sliders 49A and 49B. 

[0047] In addition, the analog sensor which combined a cylindrical lens and one photo detector (for example, 
photodiode) may be used instead of the line sensor 75 of drawin g 2 . If this analog sensor is used, since the light income 
of that photo detector changes according to the length of the protection-from-light section by the wafer, the lengtii of 
that protection-from-light section is detectable. Moreover, the notch (an orientation flat or notch) of wafer 1 1 J may be 
positioned by arranging 2 sets of combination of the floodlighting section 53 and an analog sensor to two places of the 
circumferencial direction of a wafer, and fixing the rotation location of a turntable 52 to them by the servo system so 
that the output signal of two analog sensors can be balanced. 

[0048] The lightguide 77 to which the light obtained by dividing a part of exposure light for illuminating a reticle above 
return and the adjustment base 5 1 into drawin g 3 is led is arranged. As drawin g 7 is a cross section which meets EE line 
of drawing 3 and it is shown in this drawing 7 Injection edge 77a of lightguide 77 is attached in the upper limit section 
of the character type movable carriage 85 of KO. Slider 85a which fixed the line sensor 84 which consists of 1- 
dimensional CCD so that the lower limit section of a movable carriage 85 might be countered at the injection edge 77a, 
and was fixed to the base of a movable carriage 85 is installed in the guide section on the susceptor 86 fixed to the 
adjustment base 51. A drive motor 87 is fixed to susceptor 86, a feed screw 88 is screwed in the sliding direction of 
slider 85a, and parallel at the lateral portion of a movable carriage 85, and the feed screw 88 is combined with the axis 
of rotation of a drive motor 87 through coupling 89. The migration direction of a movable carriage 85 is radial 
[ centering on a turntable 52 ], and can move a movable carriage 85 in accordance with radial [ the ] by driving a drive 
motor 87. 

[0049] And at the time of the so-called circumference exposure, from injection edge 77a of lightguide 77, the slit-like 
exposure light which exposes the photoresist applied on wafer 1 1 J is irradiated, with a line sensor 84, the lengtii of the 
protection-from-light section of that exposure light is detected in the periphery section of wafer 1 IJ which adsorb on the 
tumtable 52, and this detection result is supplied to it at a non-illustrated control system. Circumference exposure means 
exposing only the photoresist of the periphery section of wafer 1 1 J, in order to prevent the raising dust from the 
periphery section of wafer 1 IJ. In this case, in this example, since the center of rotation of a tumtable 52 and the center 
of wafer 1 IJ have agreed almost correctly, it can be correctly set as the value of a request of the width of face of 
circumference exposure of wafer 1 1 J by adjusting the location of a movable carriage 85 and making exposure light 
inject from injection edge 77a. Moreover, since the notch location of a wafer is known, when a motor with an encoder 
or a stepping motor is adopted as a tumtable 52 and the notch of wafer 1 1 J reaches between injection edge 77a and a 
line sensor 84, the notch of wafer 1 IJ can also perform circumference exposure by fixed width of face by adjusting the 
location of a movable carriage 85 so that the width of face of circumference exposxire may become fixed. 
[0050] The reticle loader system 65 is installed at draw ing 2 on return 60B in upper chamber 33B of return and the 
independent chamber 33. The guide section of the reticle loader system 65 consists of main parts 72 of a vertical slider 
which projected in tiie independent chamber 32 through 33g of openings of opening 32b of the independent chamber 32, 
and upper chamber 33B, and two sliders 73A and 73B are attached free [ sliding ] in accordance with the main part 72 
of a vertical slider. And the scalar type robot hand which consists of the hand section 70 prepared free [ rotation ] at the 
tip of die base 66, tiie Z-axis migration section 67 expanded and contracted in a Z direction perpendicular to XY plane 
on this base 66, the theta shaft rotation section 68 which rotate the center of this Z-axis migration section 67 as a shaft, 
tiie R shaft rotation section 69 which were prepared free [ rotation ] at the tip of this theta shaft rotation section 68, and 
this R shaft rotation section 69 installs near the susceptor of the main part 72 of a vertical slider. 
[0051] Moreover, the storage shelf 74 for reticles is installed near the scalar type robot hand for the reticles, from the 
storage shelf 74, in the hand section 70 of the scalar type robot hand, a reticle is passed to ejection and the reticle taken 
out in this way is passed to slider 73 A or 73 B of the main part of a vertical slider by vacuum adsorption. Then, sUder 
73 A or 73B is in tiie condition which held the reticle by vacuum adsorption, and in accordance with the main part 72 of 
a vertical slider, it moves into the independent chamber 32, xm-illustrating carries out reticle delivery, and it installs the 
reticle through a means on the reticle holder on the column 62 of the main part section of an aligner. Moreover, in case 
reticles are exchanged, the reticle taken out from the reticle holder is returned to the storage shelf 74 tiirough slider 73 A 
or 73B, and the scalar type robot hand for reticles. Thus, since the scalar type robot hand is used also at the time of 
conveyance of a reticle, the reticle loader system 65 is simplified. 

[0052] In drawing 2 , vacuum pumps 61 A, 61C, and 61B are installed, respectively in lower chamber 33A of the 2nd 
independent chamber 32 and the 3rd independent chamber 33, and upper chamber 33B. Furthermore, by vacuum pump 
61 A The negative pressure for vacuum adsorption witii the main part of an aligner in the independent chamber 32 is 
suppHed, the negative pressure for vacuxim adsorption by tiie wafer loader system 38 in chamber 33 A is supplied by 
vacuum pump 61C, and the negative pressure for vacuxim adsorption by the reticle HARODA system 65 in chamber 
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33B is supplied by vacuum pump 61B. Thus, in this example, since vacuxmi adsorption with the main part of an aligner, 
vacuum adsorption by the wafer loader system 38, and vacuum adsorption by the reticle loader system 65 are performed 
independentiy, there is an advantage from which adsorption of a wafer or the effect of [ at the time of balking ] is not 
transmitted mutually. Moreover, by the wafer holder 9T side, while exposing the reticle pattem to the wafer which 
adsorbed on wafer holder 9T of the main part of an aligner in the independent chamber 32, even if it performs ON or 
OFF of vacuum adsorption by the wafer loader system 38 or the reticle loader system 65, since there is no pressure 
fluctuation, there is also an advantage that a wafer does not carry out a location gap. 

[0053] Next, with reference to drawing 5 and drawing 6 , it explains to details per configuration of the storage shelf 55 
in drawin g 1 . Drawin g 5 is drawing seen from [ of drawing 1 ] view D, and as shown in this drawin g 5 , the storage 
shelf 55 is a box which consists of a conductive material, and has structure from which order escaped. Moreover, the top 
plate and 79 Ns of bottom plates of the box The box and one are equipped with the diaphragm 791 which becomes order 
from a conductive material in between, 792, and Thereby, N wafers can be stored in the storage shelf 55, and 
examples of N sheets are ** (25xn+l), i.e., 26 sheets, 51 sheets, 76 sheets, etc. using one or more integers n. Or in the 
case of n= 0, N sheets are one sheet. 

[0054] Moreover, it ****s on the installation base 54, and fixes by the stop, and the storage shelf 55 is the diaphragm 
791 in the storage shelf 55. Upwards, three pins 80A, 81 A, and 82A made from the conductive ceramics are implanted. 
Similarly, they are other diaphragms 792, 793, 79 Ns of bottom plates. Also upwards, three pins made from the 
conductive ceramics are implanted, respectively. For example, in case exposure to the wafer of one lot is performed, 
they are a diaphragm 791 , 792, ~, 79 Ns of bottom plates. Upwards, they are a wafer 111 and 112, ~, 1 IN, respectively. 
It is installed. And wafer 1 11 In case it takes out from the storagie shelf 55, as it is shown in drawing 6 which is the cross 
section which meets FF line of drawing 5 , it is the rear face and diaphragm 791 of a wafer 111 about the hand section 
45 of the scalar type robot hand 47. It inserts in between and is the wafer 1 1 1 . It takes out. 

[0055] In this case, in this example, since there is 25xn number of sheets of the wafer of one lot at the time of the usual 
exposure, it can keep a wafer with many one more sheet on the storage shelf 55 of this example. However, it is good as 
for two or more sheets in the number of sheets of the wafer which can be kept too much. Into the portion which can be 
kept too much, the criteria wafer of the high flatness for the flatness measxarement for example, on wafer holder 9T 
(refer to drawing 1 ), the master wafer for self-measurement of equipment, or the wafer for contact section cleaning of a 
wafer is kept. Although the space which can be contained too much in this way is secured to some storage shelves 55 in 
this example, an independent base like the temporary every bases 56A and 56B of drawing 1 may be used, for example. 
[0056] Next, since order has escaped from the storage shelf 55 of this example, a checking light from order can be 
passed. Then, as shown in drawing 1 , a projector 57 and an electric eye 58 are arranged so that the storage shelf 55 may 
be inserted into the medial surface of a chamber. And the light beam injected from the projector 57 when there was no 
wafer into the storage shelf 55 passes through the inside of the storage shelf 55, and light is received by the electric eye 
58, and when there is a wafer, the light beam is shaded. Thereby, the existence of the wafer in the storage shelf 55 can 
be checked. Furthermore, this function can be attained, if it is the transparent body even if a wall is behind the storage 
shelf 55. 

[0057] In addition, although it ****s on the installation base 54 and the storage shelf 55 is fixed by the stop as shown in 
drawing 5 , the storage shelf 55 may be fixed according to the lock device which can be opened and closed freely. Thus, 
by having a lock device, the storage shelf 22 (refer to drawin g 1 ) for the conventional process wafers is also fixable on 
the installation base 55. Moreover, in the above-mentioned example, as shown in drawing 3 , the notch sensor 
containing the detector and the floodlighting section 53 in the sensor base 50 had detected the center position of wafer 
1 1 J, and the location of a notch (an orientation flat or notch), respectively. However, as shown in d rawin g 8 , a line 
sensor may be arranged so that the floodlighting sections 90A-90D which irradiate a slit-like Ught beam caudad may be 
fixed to four upper places of the adjustment base 51, and these floodlighting sections 90A-90D may be countered and 
the periphery section of wafer 1 1 J may be inserted. In this case, the center position of wafer 1 1 J can be positioned in an 
outline in the center position of a turntable 52 by driving and positioning the location of the hand section 45 of a scalar 
type robot hand by the servo system in the direction of R, the direction of theta, or the direction of X so that the edge 
section of wafer 1 1 J may come to a predetermined location on each line sensor. 

[0058] Moreover, the notch (an orientation flat or notch) of wafer 1 1 J is also detectable by using for example, 
floodlighting section 90of combination of floodlighting sections [ these 4 sets of], and line sensor A, and the line sensor 
which counters this. In this case, even if the notch on wafer 1 1 J has turned to which direction, since four line sensors are 
formed, the location of that notch is detectable only by rotating wafer 1 IJ [ about 90-degree ] at the maximum. In 
addition, if the combination of the floodlighting section and a line sensor is 2 or more sets, the same positioning is 
possible for it. 
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[0059] Next, with reference to drawing 9 and drawing 10 , it explains per 2nd example of this invention. This example 
shortens the length of the main part 39 of a horizontal slider of the wafer loader system 38 in the example of drawing 1 , 
in drawin g 9 and drawing 1 0 , gives the same sign to the portion corresponding to drawing 1 and drawin g 3 , and omits 
the details explanation. Drawin g 9 is a plan in the chamber of this 2nd example, in this drawin g 9 , installs a wafer 
loader system in the lower chamber of the 3rd independent chamber 33, and constitutes the guide section of the 
direction of X of this wafer loader system from main part of horizontal slider 39A shorter than the case of the 1st 
example. Along with this main part of horizontal sHder 39A, the scalar type robot hand 47 for holding a wafer is laid for 
the direction of X, enabling free sliding. Wafer 1 ID or 1 IE can be delivered through the opening of the left lateral of a 
chamber by this scalar type robot hand 47, and the storage shelf 55 or carrier delivery of a wafer with 22 A can also be 
performed. 

[0060] Moreover, the right edge of main part of horizontal slider 39A is approached, the sensor base 50 is installed, and 
4 sets of floodlighting sections and a light sensing portion are arranged like drawing 4 on this sensor base 50. 
Furthermore, the adjustment base 51 is installed in the right-hand side of the sensor base 50, and the detection sensor of 
the notch (an orientation flat or notch) of the wafer which contains the floodlighting section 53 on the side in front of 
installation and the adjustment base 51 is attached for a tumtable 52 on the adjustment base 51, enabling free rotation. In 
this example, the main part 48 of a vertical slider is located further in the right-hand side of that adjustment base 51, and 
Sliders 49A and 49B are attached free [ sliding ] in accordance with this main part 48 of a vertical slider. Moreover, the 
circumference exposure section containing lightguide 77 is installed between ttie adjustment base 5 1 and the main part 
48 of a vertical slider. Other configurations are the same as that of the 1 st example. 

[0061] In this case, in this example, the wafer received by the scalar type robot hand 47 positions at the right edge of 
main part of horizontal slider 39A, and is installed on a tumtable 52. Drawing 10 is the enlarged view of the G section in 
drawing 9 , as shown in this drawing 10 , detection of the center position of wafer 1 1 J is performed by the sensor base 
50 in this case, and the location of the notch of wafer 1 1 J is detected by the notch sensor containing the floodlighting 
section 53. Moreover, circumference exposure of wafer 1 1 J is performed by the circumference exposure section 
containing lightguide 77 if needed. Then, wafer 1 1 J are passed to slider 49 A, and are conveyed at the main part side of 
an aligner. According to this 2nd example, a wafer loader system is compact. 

[0062] In addition, of coxarse, configurations various in the range which this invention is not limited to the above- 
mentioned example, and does not deviate from the summary of this invention can be taken. 
[0063] 

[Effect of the Invention] According to this invention, since the main part section of an aligner and a substrate 
conveyance means are installed in another environmental maintenance interior of a room, there is an advantage which 
the probability for the dust which vibration produced when conveying a sensitization substrate with a substrate 
conveyance means (wafer loader system) generated with the substrate conveyance means with the pile in the exposure 
main part section at propagation to mix in the exposure main part section reduces. 

[0064] Moreover, when a mask conveyance means is installed in the 3rd environmental maintenance room, the 
probability for the dust further generated with the mask conveyance means (reticle loader system) to mix in the 
exposure main part section decreases, furthermore, the 1- when the 3rd source of vacuum adsorption is prepared 
mutually-independent, there is an advantage to which adsorption of the sensitization substrate within the exposure main 
part section, a substrate conveyance means, and a mask conveyance means or actuation of balking does not affect other 
portions. 

[0065] Moreover, there is an advantage which can do carrier deUvery of a sensitization substrate easily, without 
establishing an additional device especially, since carrier delivery of external devices (the coater of sensitization 
material or developer) and a sensitization substrate can be performed through this substrate attaching part when a 
substrate conveyance means has the substrate attaching part which has two flexibility, moreover, delivery of the 
sensitization substrate by the additional device — since it becomes less poor, the count of delivery of a sensitization 
substrate decreases, and raising dust decreases, and the reliability of conveyance actuation improves. 
[0066] Moreover, when a substrate condition detection means to detect optically the location and angle of rotation of a 
sensitization substrate is established, the advantage which can detect the location and angle of rotation of the 
sensitization substrate is in a high speed, without damaging a sensitization substrate. Furthermore, locations, such as a 
notch of a sensitization substrate or a notch, are also easily detectable. Next, when the contact section of a substrate 
conveyance means and a sensitization substrate is formed from the conductive ceramics, there is an advantage to which 
electrification of the sensitization substrate conveyed by the substrate conveyance means decreases. 
[0067] Moreover, also when the storage section of a sensitization substrate is formed from a box and the diaphragm of 
the sensitization substrate contained by this box and a conductive material is used as those materials, electrification of a 
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sensitization substrate can be prevented and adhesion of the dust between sensitization substrates etc. can be prevented. 
Furthermore, the gap of a sensitization substrate can fully be taken and reliability improves. Moreover, when the shelf 
which contains the substrate for inspection or cleaning is secured to the storage circles, the operating ratio fall of an 
aligner, temperature fluctuation of flie envirormiental maintenance interior of a room, mixing from outdoor [ of a very 
fine particle ], etc. can be prevented by cleaning the conveyance side of a sensitization substrate using the substrate 
picked out from the storage shelf 



[Translation done.] 
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[Procedure revision] 

[Filing Date] March 1, Heisei 13 (2001. 3.1) 

[Procedure amendment 1 ] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1 ] In an aligner which exposes a pattern on a mask on a sensitization substrate conveyed continuously, 
respectively, 

The exposxire main part section which exposes said mask pattern on a sensitization substrate carried in from the outside 
is installed in the 1 st environmental maintenance interior of a room, 

While taking out an exposed sensitization substrate, it installs on the base of the 2nd environmental maintenance interior 
of a room which was able to establish a substrate conveyance means to perform conveyance of a sensitization substrate 
taken out from the storage section of a sensitization substrate, independently of said 1 st environmental maintenance 
room, 

An aligner characterized by letting a opening of the boundary section of said 1 st environmental maintenance room and 
said 2nd environmental maintenance room pass, and said substrate conveyance means performing taking out and 
carrying in of a sensitization substrate to said exposure main part section. 

[Claim 2] The 3rd environmental maintenance room where a mask conveyance means to perform taking out and 
carrying in of a mask was installed on said 2nd environmental maintenance room is accumulated, 
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Said 1st environmental maintenance room, the 2nd environmental maintenance room, and an air-conditioning means to 
perform 3rd air-conditioning of the environmental maintenance interior of a room mutually-independent are established, 

An aligner according to claim 1 characterized by letting a opening of the boimdary section of said 1 st environmental 
maintenance room and said 3rd environmental maintenance room pass, and said mask conveyance means performing 
taking out and carrjdng in of a mask to said exposure main part section. 

[Claim 3] The 1st source of vacuum adsorption for carrying out adsorption maintenance of said mask and said 
sensitization substrate in said exposure main part department in an exposure location, respectively, An aligner according 
to claim 1 or 2 characterized by preparing the 2nd source of vacuum adsorption for carrying out adsorption maintenance 
of said sensitization substrate within said substrate conveyance means at the time of conveyance, and the 3rd soxirce of 
vacuum adsorption for carrying out adsorption maintenance of said mask within said mask conveyance means at the 
time of conveyance mutually-independent. 

[Claim 4] Said substrate conveyance means centers on a predeteraiined shaft. Rotation ease. And a migration means to 
move to radial a substrate attaching part and; this substrate attaching part which have two elastic flexibility along with a 
predetermined guide from said predetermined shaft; It lets a opening of the boundary section of said 1 st environmental 
maintenance room and said 2nd environmental maintenance room pass. It consists of a light transmission means which 
delivers and receives a sensitization substrate between said substrate attaching part and said exposure main part section 
and which carried out; this substrate delivery with a means by carrying out substrate delivery, and was attached to a 
means, and a Ught-receiving means. Claims 1 and 2 characterized by having a substrate condition detection means to 
detect a location and an angle of rotation of said sensitization substrate based on a photo-electric-conversion signal from 
this light-receiving means, and;, or an aligner given in three. 

[Claim 5] An aligner of claim 1-4 characterized by forming the contact section of said substrate conveyance means and 
sensitization substrate from conductive ceramics given in any 1 term, 

[Claim 6] An aligner of claim 1-5 characterized by having formed from a diaphragm which isolates at a time one 
sensitization substrate contained by a box and this box in the storage section of said sensitization substrate, and forming 
said box and said diaphragm from a conductive material, respectively given in any 1 term. 

[Claim 7] An aligner according to claim 6 characterized by securing a shelf which contains a substrate for inspection or 
cleaning to storage circles of said sensitization substrate. 

[Claim 8] An aligner according to claim 6 or 7 characterized by forming a box and a diaphragm of the storage section of 
said sensitization substrate witii a conductive material. 

[Claim 9] Claims 6 and 7 characterized by preparing three pieces or three pins or more which support said sensitization 
substrate on said diaphragm, or an aligner given in eight. 

[Claim 1 0] An aligner according to claim 4 characterized by making said substrate attaching part and the contact section 
with said sensitization substrate in said substrate delivery means differ from the contact section with said sensitization 
substrate in said exposure main part section. 

[Claim 1 1 ] An aligner according to claim 2 with which said mask conveyance means is characterized by performing 

taking out and carrying in of said mask using a scalar type robot hand. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0019 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0019] 

[Means for Solving the Problem] In an aligner with which an aligner by this invention exposes a pattem on a mask on a 
sensitization substrate (1 1 A) conveyed continuously, respectively While instalUng the exposure main part section (10, 
62, 63) which exposes the mask pattem on a sensitization substrate (1 1 A) carried in from the outside in the 1st 
environmental maintenance room (32) and taking out an exposed sensitization substrate A substrate conveyance means 
(38) to perform conveyance of a sensitization substrate taken out from the storage section (55) of a sensitization 
substrate Install on the base in the 2nd enyirormiental maintenance room (33 A) prepared independently of the 1st 
environmental maintenance room (32), and it lets a opening (32a, 32b) of the boundary section of the 1st environmental 
maintenance room (32) and the 2nd environmental maintenance room (33A) pass. The substrate conveyance means is 
made to perform taking out and carrying in of a sensitization substrate to the exposxire main part section. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
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[Item(s) to be Amended] 0020 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0020] In this case, the 3rd environmental maintenance room (33B) where a mask conveyance means (65) to perform 
taking out and carrying in of a mask (64 A) on the 2nd environmental maintenance room (3 3 A) was contained is 
accumulated. The 1st environmental maintenance room (32), the 2nd environmental maintenance room (33 A), and an 
air-conditioning means (34) to perform air-conditioning in the 3rd environmental maintenance room (33B) mutually- 
independent are established. It is desirable to let the opening (32b, 33g) of the boxmdary section of the 1st environmental 
maintenance room (32) and the 3rd environmental maintenance room (33B) pass, and for a mask conveyance means 
(65) to perform taking out and carrying in of a mask to the exposure main part section. Moreover, in a mask conveyance 
means (65), it is desirable to constitute so that taking out and carrying in of a mask (64A) may be performed using a 
scalar type robot hand. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0022 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0022] Moreover, the substrate attaching part in which an example of the substrate conveyance means has two elastic 
flexibility fi"om rotation ease and its predetermined shaft to radial centering on a predetermined shaft (47), The 
migration means to which this substrate attaching part is moved along with a predetermined guide (39) (41), It lets the 
opening (32a, 33b) of the boundary section of the 1st environmental maintenance room (32) and the 2nd environmental 
maintenance room (3 3 A) pass. The sensitization substrate between a substrate attaching part (47) and its exposure main 
part section is delivered and received, and substrate delivery is carried out. A means (48, 49A, 51, 52), It consists of this 
light transmission means (76A- 76D, 53) and light-receiving means (78A- 78D, 75) that carried out substrate delivery 
and were attached to the means, and has a substrate condition detection means to detect the location and angle of 
rotation of that sensitization substrate based on the photo-electric-conversion signal firom this light-receiving means. 
Moreover, it is desirable that you make it differ fi-om a substrate attaching part (47) and the contact section with the 
sensitization substrate in a substrate delivery means (48, 49 A, 51, 52), and the contact section with the sensitization 
substrate in the exposure main part section (10, 62, 63). 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0024 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0024] Moreover, it is desirable to secure the shelf (79 Ns) which contains the substrate for inspection or cleaning in the 

storage section (55) of the sensitization substrate. Moreover, as for the box (55) and diaphragm (79) of the storage 

section of the sensitization substrate, forming with a conductive material is desirable. Moreover, in the storage section 

(55) of a sensitization substrate, it is desirable to support a sensitization substrate by three pieces or the pin beyond it 

(80A, 81 A, 82A) prepared on the diaphragm (79). 

[Procedure amendment 6] 

[Docxmient to be Amended] Specification 

[Item(s) to be Amended] 0026 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0026] moreover, when the 3rd environmental maintenance room (33B) where a mask conveyance means (65) to 
perform taking out and carrying in of a mask (64A) on the 2nd environmental maintenance room (33 A) was contained is 
accumulated vibration, dust, etc. which are generated at the time of the drive of a mask conveyance means (65) ~ the 
exposure main part section — propagation — being hard — while — the dust within a substrate conveyance means (38), 
etc. the dust within a mask conveyance means (38), etc. do not have a bad influence on a partner mutually, fiirthermore, 
when the 1st environmental maintenance room (32), the 2nd envirormiental maintenance room (3 3 A), and an air- 
conditioning means (34) to perform air-conditioning in the 3rd environmental maintenance room (33B) mutually- 
independent are established Generally, since the temperature precision of the gas needed with the exposure main part 
section, a substrate conveyance means, and a mask conveyance means, KURINNESU, and a pressure differ fi-om a flow 
rate respectively, it supplies the respectively optimal gas for each part fi-om the air-conditioning means (34). moreover, 
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V 

the 1- it considers as the structure where the rigidity for which the structure of the 3rd environmental maintenance room 

is also needed with the exposure main part section, a substrate conveyance means, and a mask conveyance means, 

respectively is acquired. Moreover, in order to simplify a mask conveyance means (65), it constitutes so that taking out 

and carrying in of a mask (64A) may be performed using a scalar type robot hand. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0029 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0029] Moreover, carry out substrate delivery and it becomes a means (48, 49A, 51, 52) from a light transmission means 
(76A- 76D, 53) and a light-receiving means (78A- 78D, 75). When a substrate condition detection means to detect the 
location and angle of rotation of that sensitization substrate based on the photo-electric-conversion signal from this 
light-receiving means is established, this substrate condition detection means detects the center position of a 
sensitization substrate, the location of the notch of a sensitization substrate, etc. to high degree of accuracy by non- 
contact optically. In case a substrate attaching part (47) carries out substrate delivery and passes a sensitization substrate 
to a means (48, 49 A, 51, 52) based on this detection result, the center position of this sensitization substrate is 
positioned to a position in a two-dimensional plane. Then, the angle of rotation of the sensitization substrate is adjusted 
so that the notch of the sensitization substrate may come [ a carrier beam substrate delivery means ] a sensitization 
substrate to a position, for example. Thereby, the detection equipment of the notch of the sensitization substrate of the 
contact process currently used conventionally and the PURIAJIAIMENTO devices (the device which a wafer is 
surfaced and is centered, or device using an X-Y stage) of a sensitization substrate become xmnecessary. Moreover, the 
flatness of a sensitization substrate is maintained good by making a substrate attaching part (47) and the contact section 
with the sensitization substrate in a substrate delivery means (48, 49A, 51, 52) differ from the contact section with the 
sensitization substrate in the exposure main part section (10, 62, 63). 
[Procedure amendment 8] 
[Docxmient to be Amended] Specification 
[Item(s) to be Amended] 0064 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0064] Moreover, when a mask conveyance means is installed in the 3rd environmental maintenance room, the 
probability for the dust further generated with the mask conveyance means (reticle loader system) to mix in the 
exposure main part section decreases, furthermore, the 1- when the 3rd soiirce of vacuimi adsorption is prepared 
mutually-independent, there is an advantage to which adsorption of the sensitization substrate within the exposure main 
part section, a substrate conveyance means, and a mask conveyance means or actuation of balking does not affect other 
portions. Moreover, it becomes possible by performing taking out and carrying in of a mask in a mask conveyance 
means using a scalar type robot hand to simplify a mask conveyance means. 
[Procedure amendment 9] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0065 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0065] Moreover, there is an advantage which can do carrier delivery of a sensitization substrate easily, without 
establishing an additional device especially, since carrier delivery of external devices (the coater of sensitization 
material or developer) and a sensitization substrate can be performed through this substrate attaching part when a 
substrate conveyance means has the substrate attaching part which has two flexibility, moreover, delivery of the 
sensitization substrate by the additional device — since it becomes less poor, the count of delivery of a sensitization 
substrate decreases, and raising dust decreases, and the reliability of conveyance actuation improves. Moreover, when a 
substrate attaching part and the contact section with the sensitization substrate in a substrate delivery means, and the 
contact section with the sensitization substrate in the exposiire main part section are changed, even if a foreign matter 
adheres to a sensitization substrate rear face by contact for a substrate attaching part and a substrate delivery means 
Since the foreign matter is not put between the heights on the exposure main part section, and a sensitization substrate, 
the flatness of a sensitization substrate is maintainable good on the exposxire main part section. 
[Procedure amendment 10] 
[Document to be Amended] Specification 
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(Item(s) to be Amended] 0067 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0067] Moreover, also when the storage section of a sensitization substrate is formed from a box and the diaphragm of 
the sensitization substrate contained by this box and a conductive material is used as those materials, electrification of a 
sensitization substrate can be prevented and adhesion of the dust between sensitization substrates etc. can be prevented. 
Furthermore, the gap of a sensitization substrate can fully be taken and reliability improves. Moreover, when the shelf 
which contains the substrate for inspection or cleaning is secured to the storage circles, the operating ratio fall of an 
aligner, temperature fluctuation of the environmental maintenance interior of a room, mixing from outdoor [ of a very 
fine particle ], etc. can be prevented by cleaning the conveyance side of a sensitization substrate using the substrate 
picked out from the storage shelf Moreover, by supporting a sensitization substrate by three pieces or the pin beyond it 
prepared on the diaphragm, as compared with the method which lays a sensitization substrate in shelving which has a 
crevice like the conventional storage section, it is weak in crystal and can avoid especially that the edge of the 
sensitization substrate to which a photoresist may adhere contacts the storage section in the storage section of a 
sensitization substrate. 



[Translation done.] 
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